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(54) CHOLESTERIC UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cholesteric 
liquid crystal display device which is re- writable at a 
high speed. 

SOLUTION: The cholesteric liquid crystal display device 
is provided with a cholesteric liquid crystal display 
element 10 forming a pixel at an intersectional part of a 
scanning electrode group 23 and a data electrode group 
24 and a driving circuit for successively applying driving 
voltage to the cholesteric liquid crystal display element 
to write a display content. The driving voltage comprises 
a resetting period Tr for transferring the state of the 
cholesteric liquid crystal to an initial alignment state, a 
selecting period Ts for determining a final alignment 
state of the liquid crystal and a holding period Th for 
helping the transfer to the final alignment state and the 
holding period Th consists of a high voltage applying 
period Thh and a low voltage applying period ThI which 
are alternately repeated. 
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I 

111*511 =ju>^^y y^jatSSr^Dasisifincs^^ 
[?t*3S3l =>u;^xy s'^tS*^:^^— ^g2I6l^-® 

rtgODSti2>;^^$r^T5r^:Sr^^^:i-5=^^':^xy s'^' 
5'^^S5:?DffliarS]»-S»$-1i:5fc*0Dy-fe->' 

^ ffi^^^ig^lclll2>;En^P LT^^rtSSr^t iZitf^S) 
|Hl8Si:S:Wi-5:iiSr1*«t-r5 3W':^7^y -j/^JSS* 

im^m 6 ] itFiB y -fe 5/ h«r^. s*isara*5 J:u5i*» 

T^y s'25'?KSSrlD«iBl6]tc:a»$*5fcft<7>y-ts/ h»l 
iSa**lil^»c:III^83jp LT«^rtgSr»#3itfSf&lHl 



2 

it. 

Sr?0»iElS]lcS^$-*5fc»oy-lrs/ f«F5. ItlfSffi^fe 

HufBS;S*-6*)'icE(S]4fetil--<^JSS^Iia-r 5 «> 

5 iSi-iSSffiEWPMF^ {&mJEEP*P»iF^ t Sr-^tf«it 
^F»9Sr<i;tfc®iJ)mffi^SrBuia3 y y ^'JSfi^^jS 

s. ■ 

ItDb-f 5 * 01iim£E*3 i tmmE Sr 1-^ ?) 51-f-tS 
iEiSr=u;^xy 5'^'?SS«*3^^»c:ll2kfPJPUT«^ 

II|BJcDs¥*iB/ilft?^l 
[0 0 0 1 1 

[0 0 0 21 

y -ttSr^tJffl LT*i^-=^ h y ^ ;^igii)-e;*c§»«^*s-e 
I^SiJ^T^'x-f:/-^by ^;3^Sf^;>Sli:L^fcv• 
100031 =U';^7^y :J'fl3[Sf4^,Jg«lCE(6] bit* 

«5tSr*-t-J: 5 fc. Se^©Bi2 1.22 Sr-ttu^'HsSIt 
yt2tj!:(OSSi iv 1 2<DFB^»-='^;^xy s/i5'Ji£S3 0 

£IT, 5tKi|R^4 1 »illfeT?fc5'bOt LTtftPJ-r*. 
[00041 = y s/ |g| 1 5 

iZ^-Tzfl^—^ (P) */i'3 = s/^' (F) 

iar6j> *;^;i-hcn^5'^ (H) E[6l©3a®S:©9 5 
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3 

[000 5jmM2 1. 2 2Fa1lcmffiSfEnJ!lDLfc#^. 
IffidsVT iJiiT-eHPEfSitFiSifijfit 

mjEVT2e^-t-e(4^^{rFiatfin;is^i-5o lo 

v^®EVT3£*-tSrR]APi-?)i:, HifiiR]Jc:S^b»± D 
«)v mBEVT4W-t"^tt^^»-HE(SH;:S#-f-5o FE 
fe®E Sr^8(C}c^* UT F ElRji^iit^ $ jx5 
HE|Ri4^tli*>fe,®ESr^»tcSSj^-^5iPEl6l»::» 

[0006] ti±<oS^#tt©i^*i: UT. ig 1 8 

tt:ei5#fcjx5. i-;'^*?*,. ?D»iEiPiispEioio^. 1; 

li-teSlt^^r^ V T 3 ti± V X 4 WTT'l±S:#t^;6S 
±#L. VT4£*-tT'<±«!J«E[S]i:I^DSSM^Sr^ 

•t"o ^D»!E|pJ*SFE^^il©»^. ffijEVrsfiJiT-e . 

lifiSlt^S:^ V T 3 W± V T 4 fitT-CttStt^-iS 

VT4Je^-t"^fiiSSIt*^^i-, 
[000 7] ±IBomJE-SW*#ttttmffiRlJB^WT 
fctjt#UT^^ki-5. lOfflElfiJiSpE^ro^g^^ 122 1 

;6SM< j5c5 r i: -CFElSl'^oB^iS^^ikfwJfc 9 FElB] 

fc> lD»E(6];iSFElPlOi&^. HI 2 0 }c:;^-t-J: 5 fcv 
T4*5iS®E<a!l-^i^7 h LT. Vx3iJjl±VT4etT<0 

[0 0 0 8 J ±IEc7)mffi-Slt*i^14$r?i]fflLT. =u 

[0009] ^mW- 11-326871 -g-ilt^tcfi, (t 
i:*fc:ik*«««lfcFE|fi]fca^$-*-5;fcJ?)<Dy-fey h 

X.SFCR (FocalConic Reset) jfei 

VmS.t LTIiVx 2tt-tVT 3tATomflEV r f Sr 

^^cfi-S.VT4£i-t®^Vr hSr4-:tT so 



4 

HErSlt-S^$*fc^JC V T 2 £*-t V T 3 etTOUffi V 

r f S'-^x.TFEisi-^y-fes/ *^ii;®icnatR 

®EtLT (VT3+VT4) / 2 (^®EV s Sr-^^, 
■ttUtf^SaLT-r— i^m^^tw (Vx3-Vt4) /2S 
fcfi (-VT3+VT4) /2Sr^-^®Ei:UT-^^: 

*>5VT4*^cfiVT3*^^J!'D$tl-T. PEl6]*/cfiF 
E|fi]IC^J^6<)»wS^$it5,- t;J5T#5, 

(Vt3-Vt4) /2-^tL\t (-VX3+V 
T4) /2i5EPJp$tu5„ I (Vt3-Vt4) /2 \ 

<vt 1 t-t-5:iit?, ■fQ\z.^^Thhfmm(DmMm' 

[0 0 10] 

[IS:i ] T f =T r +NXT s 

[0 0 11] rci-e. Trfiy-fey h 

«Fb^. t s tt-*^ia-^©3is?^r^Ti55. surostii 

LT. 5|tH#ff 5. 7 4 8, 2 7 7-§-^Str|l 
DDS (Dynamic Drive Scheme) 

(t?)IESbmBEiS?^f±ia2 2{c^i-J:5l-. — iatroy-fey 

EP*PS£EV r h«HElRl(ca»$-&5fc*©mm-Cfc 

^^t-5A\ PE|S)'^cDS^SrgSi6-r2>*^jl$?-r5. -ftl^ 
Mr^lcHHEfSlSrMlt-rSi: t-bli, PEl6lSrFE[6]lc 
»^S-*?.®EVh V s *SHElpJSr«l^^i- 

5 <t 5 Jw^fJHfc^. •fti^mJEVhSrK5*^»cPE|S] 
f-il^LTiliSit^ir'iC-So — V s iiSPE(^'^<?5S 
^«:M*6i-SJ;5Jc^fiti,fc^&^. i!ftif»K4'{CFElS] 

t-S^bteRl+^t/iS. V s =0i3j:TJ!V s =Vh05 

1 1 (^®E V h tc^(t-r^)«JE-S#t*ii#ttSrg| 2 3 
-r. V s = 0 CD#^©?ijEE-S:*t^#tt»illI 1 9 (D^m 
Ef6];iSPE|i]0^lc^L< :^C-5, Vs=VhW^»i 
V s = 0 <DW^<r>^-BifHm^i:^'mS.m-^iy7 V 

5. mmv s ir;^-rsmjE-ss**ii#'f±i4iij2 4C5J: 5 

[0 0 12] rro»#;i;'».:^&f4^i^-7 hy 
«OjfelE^i;SJc-§-x.t3tv2)^ffico^-f ? >^EIilr|gli 4tc 

^f. *3sm«itrtt y -fe 2/ hm^T r , s*i«raT s . 

SJ^^FB^'t'JCJij^^tm^lCfi^ (Vt6+Vt7) / 

2dS4-i, ■5:tuJ;::|^^UT-7'-^'®^»rtt®E (Vye 
-Vjy) /2^fc{4- (Vt6-Vt7) /2Sr-^^ 
5. -tJxtcj; iJiii^fciitifejElffii'r— ^'miEtOll-C 
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fe 5 V T 6 * V T 7 *5 Win * P ieiSl* F E 

i:;6S-C#2)o I (Vt6-V 
T7) I <Vt 1 i:t-'5;ii:-C. -f-T'tdStiiA/fc 

[0 0 13] 

[®:2l Tf =Tr+NXTs+Th 

[0 0 141 FCRjfe. DDSfe©V^-f 

[0 0 151 

[^l^*5^^UJ;5 i:-t-5g|a] FCRft. DDSfe© 

2) ©^2 38®*-^. i-/ifc>*>S*^^raw:BN X T s *S 

il^x FCRffiT?l~l Oms/1 ine. DDS 
ISfeTO. 3~»ms/l i n eT?S>«, 
Wm^l 0 0 0*O*&^. »^«l;t^Pr3f±FCR«fe-Cl 

~ios>. DDsfe-co. s^^^iitiio iSta-ejiSS 
^tc J: o -c tt r ©»#jji^i^i!g-e»iigi«-r l t -f-^j-etiJ^j: 

[0 0 161 tSoT3f:«M©g6<)«, iSiStcS#^;t^ 

5. - - - 

(0 0 1 7l 

[SiaSr«?9ti-5fc«>©#i9:l JifES«)l±. aU^^T^y 

fB{£«JEEBJJn»RiJ«:. 0. 1 m s £tT-efc5 w 

[0 0 181 ^fc. ±fSe6<)tt. aW-^xy yjJ'tKAiSr 
T'u— ^-E[fi]twai^$ii:5fc*©y-fes^ h^F^. lufS^K 

[0 0 191 3f:^igjc#5=f;^xy -y^m^m^m^ 
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[0 0 2 01 5|c|S W 3 u^T^y 

s'i5'jKS*^a^Bai*i]j-M^$-&5fc*oy-fe-7 Hsara, 

t4r^LT*39. MfE]KW)«E«:. Mffiy -fey 

»©*3E«ffijr|RlNf»-H3JP bTt> 

[0 0 2 11 *ISBJt'#5®«!«tii^S«tt. => 
xy yifWL^^Wm'^\zW^^^'i>1i.^<0^)^yV% 

ji*^5i{Ticioi*ppj!)P-r5t<^-e*>5. ^fc. 

[0 0 2 21 rcDj;pi-«fi!tf 5ri:tiJ:«5. 

FCRfe, DDS^£<DV^i'J^'b•X-^m 

S--©fnAp®E*svT 1 Srse^S ti-cicStiiA/fcM 

$ix, x-^S'mffiOiSilEl-iiJi^n:^ h— ^'S:'>^^^<i- 
[0 0 2 31 

60 i^mic^-t-iptc, RiaiiiBE&jgtt. PE(Si^s^$-& 



¥f a 2002-62520 (P2002-62S20A) 



(5) 



(0 0 2 41 yiry K^KTrTfi. — fiHgS|6]-^SS 

©-^V r h ^mrn'iT r h V T 1 WT<DmflEV 

r 1 St^Fb^T r 1 PPip-rs. V r 1 fi-^nf t) J;V\ H 

(TP) iai6ji:iiftftt5ftf y^coPiaipj^ttSSrSS-r 
5r i:^5^^>i^T^'>^)^^ T r lUHBEl^J^d^ejTPiBloI 

[002 51 ^€tzmiR.mKT s «EEV s k LT 

V-r 3^^-tVT4£^TcO«JESrFP*PLT, HElSj-vil^ 

[00261 ^nmm t h ^ssjcuft •? 5g-f-is«EBi 

SiEv h h sr^r^T h h (om. i&mEEmmmti^v 

h 1 SrTh 1 ©HgfpAp-f-S. Vh 1 I4Vt 1 WTtc^j^ 
L-^ni: LT'bJ:V^ V h h t V h U4. <S«F»|B] T h 

9. HISl6]S:Hie(6](OS^, Fi2|S]SrFiB|fil(D^*jMI}§ 
•f-Stirfefc, PiaiPlS:FE|iij^»^-t-5r 
<5„ ftif^Kt-fcttSHiaiSli: Fffi|S](D2!J^i^ttSr*6it 
■f-i>1tlt\C, -IS^BlJP^SgTh 1 Hg2|6]*»P>TP 

■i^m ^Zt I4-C# ^CV fc t T h h = T h 1 t 

UTaijeUfc— 0iJSrEll Otr^-f. m^(OXoiz. Xh 
1 ttiJ?* < T -b 1 m s UTt^ti:i-fint£JR^^mt:ni> w 
tf4T-#T. 0. lmsaT*s»*U*^ofc. -«fcT 

h U4 0. 1 m s eiT*5a* Lv^ ^^mmmTm. 

Hi^ttPiaffil'v, FiejoI©W3RttFE|6l©TS*t^ei9, 
10 0 2 7] m 1 coH]i)P&?l^i4^S6-v' h y ^ >^1SitS:^ 
tux, la 1 7 iz^-tik^WmWc 1 6 ®^iU6-r hVi^:^ 

f h^KT r »4|gl2 (b) tC^i-J;5tc, ±M^mMi^ 

o-t5v>TmjEV r 1 $rfPAPLTPEfnj^S^$-t5o r 
©t#-7^-i?m^--<DE|:iP®Ett-^n JJ^tcJl^? 

^aSmffitLXm (Vt6+Vt7) /2S:EPJPL, 



T6-VT7) /24:fef±- (Vt6-Vt7) /2Sr 
M-efc 5 V T 6 * f4 V T 7 *^^*D $ tUT P 4 H 

»C (Vt6-Vt7) /2i:- (Vt6-Vt7) /2 

cotfWcoaffitrPPiPi-S r i: -epg^^^^tr 5 r i "b-C 
t^., I (Vt6-Vt7) /2 I <Vti t-f^wi: 

10 [0 0 2 81 ±se.m^i2,^^^^mm-r^mwa^&(oz/' 

^#'-l'5>'^^IiJK2(Dtll;^jtj:iafflbT, 7 

20 ^ K 7 -r 7 T h vxmwsms. sr^^ 

[0 0 2 91 El9Jc:FCRffiJC*5»t;5BHit^V-r3*J 

BEVxe Vt 7»i> -^■i^-?:•^^F C Rfe{C*3Jt^>@lffi^ 
jEVt3 tVT4«t!Jig:< <, t.t:iV t q tV -n (Om. 
ttVT3i:VT4®||J;5/jN$V\ :i05fcJt>SS^«EEdS 

icmm $ titz.m^. f c r &t-»4j1$^^f^ t s « 4 . e 

9msti±^clS:;ti-i^^^J:<, 5feS)i*^2. Am^m 
<®iSifS)l/2fC<6:®-e#?)fc4t>, — 

[0 0 3 01 <lllii?^^2 >iiifejgiS2co= V';^xy s/ 

^$*5fcii><C»y-fes/ h^F^T r. ^^fflFrSTs. »it 
1112 (c) l::^-fJ:5J-. 

1) mffiV r hSr^ligT r hSIJPUTHElfij'^a^^?-^ 

2) m£EV r 1 Sr^rar r 1 NliP UT PiHfSl---<DS^^ 

3) mffiVr f Sr^F^Tr f PPiP LTFE[6l'-S^$-B: 
5»IF^. 

4) ®EV r 1 Sr^B3T r 1 HJAP UTFE|oJ'^<DS^Sr 

I^Ti-5«FBl. 

so 0 4 0<0»F(3J; y^iS, ^SS^'^-SljDi-^Sijl^E 
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Vr f f4VT2eJl-tVT3£^Ti:-f-5o ^F^T r f HF 

10 0 3 11 HJfeji^fig 1 -e»4 y -fe h^Biajt 

[0032] <IIJ£J^® 3 >|IJ£Ji^® 3 y ■;/ 

Hg 1 t^^iJ^o 1 -ett-B-^iiiffids y -fe h * 

«lfi^l^^:J:i^tfl^^<oii^«SrS^Ufc**DiiffiiSffi*^e>SfU^^P^ 

[0 0 3 31 <|llfeJ^^4>|IJfe?^«4 03V:^7'y «:y 

y -fe hfflKT r . Sil^^raT s\ ^nmf^ 

m2h^^i^. %MWM 2 T-fi- y -fe s/ H * 

5. 

[0 0 3 41 <lllftJ^^5>|life?^IS5c03U'>^^y y 

Thd»fe/j:5o y -fe s/ h^WT r -ett> -S.HElSj'-a 
I1I2 (a) (Ci^-t-ipfc:. VT4ei-t 
©mSEV r h St^Fb^T r FPAni-2)c ofJC^S^^FslT-fi 
laEV s t L-TVx 7^y.T<01iffi$^PPAPL. 
T. HE|Sl'^3l^$-er5*»TPiai6jl::a^S-&2)*»S:S 

[00 3 51 «l^»IKTh»4. ^^SJdigltJjgi-SmffiW 



ffiVh 1 Sr^KTh 1 VhHiVTiSA 

TJC^^Hf oi: LTt J:v\ V h h t V h U4«i$» 
la T h *5 It 2. ll^mJE*5 V T 5 tJ^-t V T 3 JiiT 
i^ics^o rixi;iJ:oTHEifi]t FBB|6]CDM^)Sifcli 
HEr6J«rHElfil©**. FElSlSrFElSJO** 
t>»- PElSjSrFElSj'-ffi^-r?. ^: ds-e# 
5o ■ft^$fflF5l-*3tt2)HElfi]iFElfi]©3R$3t+4^ifilt 
i-5>fci6l:iv Th 1 l4HEl6]*-e)TPE|6]--WS^^ftT 

[0 0 3 61 <l?KlJ^lll6>|IJS?^1l86 03U;^7^y y 

ia3l;imiBE)!SJ^^^-ti5t:i. PElSl--S^$-*5 
fe«)©y-fey h^^Tr. S*^«Fb1Ts. •»^^»irif|Th 

y-fey hm^T T -^amr^T r h-cismEvh^rPPJuL 

■ettS«EV h SrPnin •»^$»iWTh-efiiSmffiVh 
fc^StiffiV 1 h S:«Fb1T h h . T h 1 T^S»r^j!ip-r5 

:Lti)mmmi tm^iio rr-cvh= (vt6+v 

T7) /2i:bT. V U±Vt ifiiT-CfcJrff-^D-Cb 
JE5rVhi:V 1 <^ 2fitlrT-t jfelEmffililgSdSffi 

[ 0 0 3 7 1 la 1 1 \:imi}mwn^7'—fism\^mti-ti 

30 ffAS-2V*^e>+2VO®ffl-cSi!f»cS^3itfwi:*5-e 
Vh=38V. Vl=0-Cfc5.. Sil^»l?3Ts(D 

ft$ttVh= (Vt6+Vt7) /2 tfes i 

Jig^l-CiE-<fcJ;5»-T sf44. 6m S!£J>Sj5cO-C. T 
sttl/2. 3lr^-ctrfe:it}c/i5,. 
[0 0 3 8] <||ffi?^flg7 >||}£JKIi7<03 W^-r y 

IcS^S-frifcferoy-ks. hmi. J0Efi<Ogii^«)/iEl6] 
40 il^fSSrRjei-SfcftoSKJWIia, *JJ:t;«il*fi«)/j:E(S)*t 

V X 4 «:?DS8E[fi]*s F ElSjl^ J: 9 P El^U^O^^siSv \ 

mwams.i)^^ LitHtf smjEVx 4 *5^g:^^(5 t-Mv^^ 

PPiD^FB'3-CHEr6]--OS^;i5Wtgt'^e5(DT-, ID^EIS] 
^PE[6Hc-r2) :i t fcioTS#^x.^FB^o^l^*5^|g 
b^iio U*>LJ^i*s?>. PElR)d»bFElfi)'^<oai»^Ffl 
<d:^*s. PEl*)d^bHE|6]'-(0S^^FB^J: '9*v^fc^^>, 
so St:^x^F^SrMiSLfcfclt-Cf4FEl*)-^<OS^*5:^+ 
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[0 0 3 9] *^BJIcfflv^bi^5='^^xy yj^gffiS 

s 3 0 ^m^ vxti r> . mwm k s.nmz.mmL^^^ 

i|Jii-5^KilXg4 1 iSrSSitfetrox-fc?.. SSii. i 
2 t LT»i:*f7:^-^x jKU *-:!}?;^- ^y^i^uv- 

ffi»2 3 i:7'-^'»feSp2 4i: LTtt, I TO (Ind 
ium Tin Oxide) ^ Sn02> ZnO:A 

1 m<o^n.i&mt«iii-^. tK y. If o — yv-^yif y T= y 

[0040] 3 u-^^xy y^sjss on. ->Tyf7i 

3' ^ afSite^tfelJ: . 3 u;^ 7" D — /wsi^i^j-^ 2 - p< f^-'V 
ffl-e#5o =U';^xy s/^JS*3 ofis^^^-v Ky 

-etiVN, ='L'^xy s/j5'JSS3 0(OS*^SIt&«[i4 
0 0~8 0 O nmOK^Pl^ftS^tCfc^tOD^^Jt-C/i 

i£#^J3E*«lcfc5»a-Si§S03W;^xy 

/V-^^ S'r;'f±ii^2~2 0 MmO|6iai:i--5„ -fe^w^^ 
y d i 3 w-;^ 7^ y y tJ' JKffi 3 0 <D iiSiSE e y ^ P i: ©ifc 
d/'P=2~3 Ot-rSo 

[004 1] => u;^xy s/<5'S3ES3 0 2 1 

irx-^msaf 2 2 t©B3fc<iJKy-i' 5: hVj: ifo^jji, 

s i oncir<oM«i^«Bi. 'y'7>'ik'^T>=^~T%mm 



(7) 

[0 0 4 2] *%?q-ett. y-fes/S^rni 

-e»±H|B|fii i: FBBlfi] i:M^m^mzi-?>^U T:?<>1tS. 
JO SrEP^IPL. -tixlr J;o-CHEl*]l4HE[fi]<D-t^. FSEl^ 
fiFiBlRjWS^iJiif TPifi|ojJ±FEr6i'^S#-li:LJ*b 

® ©$;tttSrig:T* b*. J: o T J: 9 <g;«ET. 

5, 
[0 0 4 3] 

[ISScOflSWj^Iti^] 

[H I ] .*^BJ(OllMJK«l-lw*54t^Hlg'-OPpjn®E 
30 iS?i^Sr^-t-ElT?fc-5o 

[1212] (a) ~ (c) i±^th^ti:^^mzism D ± 

[ EI 3 ] eg ©HifeJgtiS 6 *5 »t 5 *3iE«BESJi^ Sr^^ 

[134] *3g|gcD|llfe?g® Uc*Jlt53t]6mBE<OPPj!jPi5' 

[0 5] *%§q(oiijfe?i^fg2»c*i»t5*itmjE(DPnjn^ 

[06] *ilW®|llifeMIK3tCfclt2)3fe*liffiC0R]jR^ 

40 -< * vj^H-efes. 

[as] *«ig(0||Ji6?fJJi5»::i3it5ifedS^©Ep*p^ 
[IS191 *^PJitif*coFCRjfelctsit5S^^Kf-*f 
[01 0 J *^igj;i*ilt53JJS;tttm|g«<D<g;SiJE^ 
[mi 1] *^ig©|IMJKffi6Jc*5lt-57'-^'®E-R 



^ M 2002-62520 (P2002-62S20A) 



(8) 



13 

[012] 5|s:|g|3©=«u;^xy s'^'»ft^*iliS»c*s»t 
5 ^i&EK©— ««J Sr 7' o .;/ E-Cfc 5 o 
[0131 lt3l5roFCRfetCfcNt5)3feSmff©fPJR^'(' 

[0151 (a) ~ (c) H-?rJx^r*ix=i^:^7^y s/^ffi 

[0161 3u;^xy y^«S^^«^©-fi«Sr^i-Wr 

[0171 **e-=? h y ^y<:^-?^/V'<D— «»ISr*i-¥ffi0T 

[0181 mK-Slt^14S:aa^l^©^iP«?Ki:SflJt 

[0191 =i^>^xy s'^^ftomflE-S^^^tt^Sr^ 
i-0-e*)5. 

[02 01 «]«iai6]*SFi£r6ll^<om£E-Slt*#14©« 
ffiPPJbP^ra J: 5 iE^b SrUi?^-!- 5 * (D 0 T- fe 5 c 

[02 11 ?D»Ei6iispiai6]^co^-s:it*'^ttwm 



14 

[0221 «e3!5©DD Sl5fetC*J»t5W*P«ffi©^^51J>'^ 
^'->'Sr^i-0-efc2)o 

[02 31 lD^gE[S]*5HIE|6]*3j;t;!pg£|6]f$omflE-g: 
lt^«I^Sr^i-0-e*)5. 

[0241 DD SffiK:*5{t5S*i«E-S:it^#<4S:a^ 
i-0-efc?.. 

[#-§-otftBJl 
1 71^— i^y^y 

6 t'— ^ rai^ l^a— ^ 

8 jfe^^i^hn — 9 ' 

9 jfeSEfiffiK^-f/^ 

1 0 3 w;^xy s/i'JSfis^^^ 

11x12 

2 1.22 w^wm 
2 3 ^^emsi^ 

2 4 -T^-^j^m®*^ 

3 0 sU^^xy?/^! 

4 1 %^i^m 



[011 



[02] 



VA _ 
Vhh _ 

v» - 

VM,VU- 



=Q=S 



TT 

TUi OU 



VI 



Thh Thl 



(a) 



(b) 



GO 



Trl 



' i I 



-WW 



TA TW Trf 



t# la 2002-62520 (P2002-62520A) 



(9) 



[ISI4] 



15] 



o o o o o o o 
o o o o o o o 
o o o o o o o 
o o o a o o 



o o o o 
o o o o 
o o o o 



o o o o 



o o 



o o o o o o 



OOOOOOO0OOO 



o o o o o 



oooooooo 



> 
> 
> 



1> 



\> 

o o 



o o o 
o o o 



o o 



oooooooee 



o o o o o o 
o p o o o o o 
o o o o o o o o 



o o o o o 
o o o o o 
o o o o o 



1o ooooooooooooo 



OOOOOOOOl 



■C X X 

> > > 



t: "c t -c 
> > > > 



55 



555 



55 



55 



III 
III 
III 

> > > 



nil 

III! 
III! 

> > > > 



II 
II 
II 

-E-E 
> > 



III 
III 
III 

-E -E •€ 
> > > 



II 
II 
II 
II 



II 
II 
II 
II 



oooooooooeooooi 



eeooooooooooi 



I o o o Q o o 



o o o o o o o 



o o o o ^ 



o e o o o o o 



T t 



15 

Hi I 



|5 



15 



ii 



51 



1^ 
115 



1^ 



15 
51 
15 



5^ 



5, 



^ O O O O ( 



o o e o o e o 



1 5 <> « ' 



eooeeoooooo 



>ooeoeoeeoooo 



» o o o e o o 4 

» O O O O O O 4 



> > > 



55 



"c t -r X 
> > > > > 



> > 



55 55 

> > >> 

5555 



555 
555 
555 
555 



55 
55 
55 
55 



55555 
55555 
55555 
55555 



55 
55 
55 
55 



5555 



55555 



^ "C "C "C X • 

>>>>>: 



llll 
III! 
llll 



mil 

mil 
mil 



mil 
iim 
mil 
mil 



II 
II 
II 
II 



r<j n ^ lo CO r«» 

fT e£ (£ QC a: cc cr 



(xcrcrcrcctrcraia: 



^ BR 2002-62520 (P2002-62520A) 



(10) 



me] 



OOOOOOOOOOOl 



ooooooooeoool 



O O I 



O i 
O I 



o o o o. o o 



I o o o o 



if 



5 € 



I 



I 

I 
ilH 



5 



I 
I 



I 
I 
I 



oooooooo 



ooooooooooooo 



oooeooooo 
ooooooooo 

000000009 



OOOOOOOOOOOOOOOl 



loooooeoeeo 



leooQooooo 



oooooooooooo 



ooooooooooo 



o o o o o o o o 



o o o o o 



I 

$1$ 



II 



5l 



I 



II 



|5 



51 



5| 



151 
51 
^5 
I 



I! 

15 



II 



5 f * 



I 
I 



> > 

II 



>> 



o o o o o 



oooooeeoo 



oeeoooeooo 



o o o o o 



ooooo oooo 
ooooooooo 



SSStcSSESSSSSSSES 



S S 8 S S S & S & SESSSSE 



t$ Ml 2002-62S20 (P2002-62520A) 



(11) 



ma] 



mi 3] 



1 



oooooooooooooo 

lOOOOOOOOOOOOO 



OOOOOOOOOOOOO 



oooooooooooo 



ooooooooo 



ooooooooo 



o o o o o 



▼ t 



11 



•E-E 



^1 



i 

I 



> 

5f 



> > 



^1 



^1 



II 



II 



oooooooo 



looooooooeoo 



•oooooooooooo 



ooooooooooooooo 



o o o o o o 
o o o o o o 
o o o o o o 



o o o o o o 

' o o o o o 



o o o o o 



o o o o o 



o o o 

o o 
o 



oooooooo 



ooooooooo 



oooooooooo 



o o o o o 



o o o o o o 



o o o o < 
o o o o < 



oooooooooooooo 



ooooooooooooooo 



ooooooooooooooo 

5555555555555555 
5555555555555555 

>>>>>>>>>>>>>>>> 

oooooooooooooooo 

lllllillllllllll 

lllllillllllllll 
lllllillllllllll 



O C4 c*> ^ to CO 

ocKCCKKQcacKffcccrcrKcrcea: 



O ^ C«4 CO (O CD 

ircriracceararorcrcrccGCcccccca: 



4# ea 2002-62520 (P2002-62S20A) 



(12) 





ThI (ms) 



4$ 2002-62520 (P2002-62520A) 



(13) 



[@1 1 ] 




-10 -B -« -4 



-2 0 2 4 



10 



II 2] 





f 




it 






















> 


— ► 






h 




K 




D 








1 




-i 












8 


9 



> h p — ^ 

3l 



T 

10 



23 



I-' 

- 6 



115] 




^ B8 2002-62520 (P2002-62520A) 



(14) 



114] 



o o o o o o o 
o o o o o o o 



o o o o o o o 



> o o o o o o o 
I o o o o o e o 



o o o o 



o o ^ 



oooooooooo 



ooooooooo 



oooooooo 



o o o o 



▼ t 



HE-E 



^5 



II 



f 5 f 



II 



o o o o 



o e o o o 



o o o o o o 



o o o o o o o 



o o a o o 



oooooooo 



o o o o 



o o o o a 



oooooooo 
o o o o o o 
oooooooo 
oooooooo 



ooooooooo* 



oooooooeooooooo 



^ m 2002-62520 (P2002-62520A) 



(15) 



1 6] 



10 



1 71 



C, C,C,C. C,C,CCC C,oC„ c„ c„c„ c„ c„ 



CO 

as 

m 



a 

cS 

£ 

£ 
cS 

d 
eS 

























































































































































































































































































































































































































































































































1 



















































































































































1181 



4$ IB 2002-62520 (P2002-62S20A) 



(16) 



1 9] 




Vt8 Vt4 «BE 



R9tm 



12 0] 



m 



mm 



HIS 2002-62520 (P2002-62520A) 



(17) 



m2 1 ] 




[1212 2] 



ns. 



Vrh 
Vh 
Vs 



I I I 

I I 

1 . I 

• I 

+— 



TV 



1^ 



Th 



i 



4$ m 2002-62520 (P2002-62520A) 



(18) 



[1^2 3] 



Vs=Vh 




lii£Vh 



[|g|2 41 



'TT 



F^ — 2H093 NAll ND32 ND60 NE04 NF14 

NF16 NF28 
5C006 AA02 AA03 AC24 AF33 AF42 

BAOO BAll BB12 BB28 BCll 

BF02 FA12 
5C080 AAIO BB05 DD08 EE26 FF09 

GG02 GG12 JJ02 JJ04 JJ05 

JJ06 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□^LACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



